again a more rapid and continuous deterioration (phase III). For the evaluation and 1 quantification of these results, guidelines have been established that associate the initial 2 properties of the mixture with those that are present at cycle 100, and its failure with the 3 cycle in which the property that is being measured (normally the load or the modulus) is 4 reduced to 50% of the value measured at cycle 100. This does not correspond to a 5 defined and specific state of the specimen (initial/failure); it is totally arbitrary and can 6 lead to errors when the fatigue laws obtained in this way are applied to the design of 7 pavements by analytical methods. Fig. 2 shows how the failure of the specimens would The response of bituminous mixtures during the deterioration processes due to load 2 repetition has also been analysed based on the application of thermodynamic 3 principles, which relate the deterioration of the material with the dissipated energy. For 4 bituminous materials, Schapery and Park [5] propose the following expression for the 5 deterioration equation: In this test, the evolution of the stress with each load cycle is measured and the 10 evolution of the complex modulus of the mixture and the energy dissipated in each cycle 11 is calculated. This energy is calculated based on the hysteresis cycle area exhibited by the viscous materials in each load cycle. Fig. 5 shows the results obtained in four 1 different asphalt binders, the penetration range of three of them is stated in the legend 2 in 0.1 mm, the fourth one is an SBS polymer modified binder. Fig. 5(a) shows the 3 evolution of the stress with the loading cycles, and it can be seen that there is a 4 maximum load and a slow fall of this load as the strain of the load steps increases.
5
Within each load step, a loss of stress is always observed, as well. The variation of the 6 modulus is shown in Fig. 5 at the lowest strain levels. Therefore, in the EBADE test, it is very easy to define the initial modulus of the mixture 5 for small strain and the step at which the failure occurs. These two parameters are used 6 to characterize and define the fatigue response of the mixtures. It is clear that for the 7 same modulus, the greater the failure strain the more ductile the response of the 8 mixture will be, and its failure on the pavement will occur at a higher strain.
9
In this article, emphasis will be put on the results that have been obtained during a test
10
under tension-compression cyclic loads, using time and strain sweep test modes, and 11 thus provide more detail on the response of the bituminous mixtures in the fatigue tests. tests, until it stabilises in phase II, is because the mixture has to adapt itself as quickly 1 as possible to the modulus that corresponds to the applied strain. There is a correlation between the stabilization complex modulus and strain amplitude later tends to recover, while in the viscoelastic materials there is a progressive drop. there is a linear relationship between both variables.
In this case, the factor that relates both variations is very sensitive to the type of 6 bitumen. The harder the binder the higher the slope between Δ| E* |/Δn and ΔW/Δ| E* |, 
Self-healing of asphalt mixtures

10
One aspect which is often mentioned when analysing the response to fatigue of 11 bituminous mixtures is that of its self-healing capability. When a controlled strain fatigue 12 test is stopped at a number of cycles at which an appreciable loss of the modulus has 13 been observed, and then starts again after a rest period the modulus shows an 14 important recovery. It is as if, during this period of time, a self-repair of the mixture has 15 taken place, a phenomenon known as healing. What it is also important to note is that, 16 when the test is restarted, the modulus rapidly descends again to the level it was at 17 before, and the fatigue process continues at a similar rate of deterioration as at first, Fig.   18 11. The recovery of the modulus can also be observed if we carry out a stepped test in 5 which we raise and lower the amplitude of the imposed strain, as shown above in Fig.   6 11. At the beginning, the modulus decreases as the strain amplitude increases. At each 7 load step, a balance situation is reached with a semi-stable modulus value. As the 8 amplitude of the strain is reduced, the same effect occurs in reverse, and the modulus is as a consequence of the applied high strain, but it is recovered partially again when the 6 lower strain is applied. In the EBADE test, the level of strain is increased until a step is reached in which the 2 failure of the mixtures occurs. The step before to that of failure coincides with the strain 3 amplitude at which a conventional time sweep test would cause failure in short number 4 of cycles, between 5,000 and 20,000 cycles. 
Conclusions
1 This paper has presented several results on bituminous binders and mixtures that 2 indicate that the dependence of these materials in the strain rate is too important to be 3 neglected in the fatigue characterization of these materials.
4
The comparison between time and strain sweep tests in bituminous binders has shown 5 that after an initial loss of modulus, this property stabilize at a value that depends on the 6 strain amplitude applied but is independent of the previous loading history. This change in modulus is more important than that related with the self-healing of the 9 mixture. Therefore, is concluded that the distribution of resting periods in a cyclic testing 10 can have a very strong effect on the final number of cycles the material can sustain.
11
This phenomenon is more affected by the strong rate dependency of the mixture,
12
caused by the thixotropic nature of the asphalt binder, than by its self-healing.
13
These results indicate that the characterization of the fatigue behaviour of bituminous 14 materials based on defining a number of cycles to failure at a given strain amplitude is 
